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PURPOSE: To easily obtain transistors, having a 
plurality of threshold values, inside an identical 
integrated semiconductor device by forcing a 
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impurity concentration channel regions 105 are 
formed in a plurality of rectangular shapes in a 
direction parallel to a channel length. When mask 
pattern widths 107 for impurity introduction and their 
intervals 108 are combined, the area ratio of the 
second impurity concentration channel regions to 
the whole face of a channel region is decided to a 
desired value,; Then, the second impurity 
concentration channel regions are formed generally 
in a channel doping process, their impurity 
concentration is changed by a later heat treatment, , 
and their depth is formed to be shallower than the 
junction depth of at least a source region 102 and a 
drain region 103. Consequently, when the depth of 
the second impurity concentration channel regions is 
made shallower than the depth of a depletion layer 
le surface of a substrate at a time 
an electric field is applied to a gate electrode, 
a MOSFET whose control voltage is high can be 
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UTX>/WX^>hSMOS FET©f-+iM>®tfc 
S l #«S©*»*#At5IS, 7*M^XM* 

yxb^-y^vx^EfflV'TTVU'y-ygySMO 
S F EIOfrtllMEW, S2*llffi©«»& 
S 1 SimS^ftlO^Mftl 7* D 7 7 /I* 6 ± 2 0 n m 

[0 0 2 5] SI 2©¥8fcUTifflg31 lC0¥S(Ci5 
¥#<*8BE*5V>T, r*7U'y->aySM0SFETO 
? + *^«t«±C«W*^gPS-6t)C7* h U-7X M 
2-y«MU ^(CfW27tM/y7h/^->*v 
X^(cffl^Tr7U-y>3 ygMO S F E TOfttt 
i»c©», S 2 aWSO^WfoSrS l 

^«»«a»**^±2 0 nmwrtoeitice-^ta 

5i5K¥ffl»K*Tg|i»WK#A?nsW<*gBt 

-rs^a^tc/io 

[0026] si 3©?atuTS«affiosu»*si 

ffl¥SW*«Wi©«[BK 7 -f -A- KWW^JMt 5 IS 



(6) 13W8-2 7 4 3 3 0 

10 

mffi#«ftffi«©Sli©hvy>'x^««i;S2© 

hvyjxtmmmizy- y-mm&mtzxu 

t, roles i©h5-yyxfffi«©8ffi(c^t*;^M 

mmmtsumy* v u-yx \->w-vm& 

S l © I- 5 y-y'x *M«©ai'ic^M1%*#A UTME 
y- Mtffic zvmtihzn ewes i © h y y 

10 X*ffi«©gfflES2S?ira©y-X- FW/SSJ 
igtft*lgfc. mlBy-htti©±E 
jKtSigfc, MfBWMMtny^ 

k, ss&m-^immmi^ '>&<i;&si© 

W»a«l:S 2 ffl*WfoMSffi«MWi2V-Xffl 
20 [0 0 2 7] Si 4©?%UTM8BSl©«S1«fi 

S©«tttc*+*;l/£&31WSlLK)M1-5cfcT, PI 

[ o o 2 8 ] s 1 5 m-mt LTtuiBS i wmwm. 
30 -I'^yftAffiTiiAuiBfiS'rsct^ai-fs^wf* 

[0 0 2 9] m l 6 ©fat UTS l©h 5 yy'X#« 

wcsiw-y-hffissig^ffjistsist. S2©hv 
- wh-mtt) >r-vmmtm<»mz> 

%zm'f-mmStWWtZXMtfr<il8.r). WIB 
Si©K5y->'x*«ttulBS2 h7Vi?7.i>mm& 

^tctoiBSi 3^6 1 so^mmtzt^km 

[0 0 3 0] Sl 7©«SfcUTSl©h5yyx*S 

40 mv-X'VU4>m&tmmmm.<Dm 
K®2mm<Dt ±mi$,mMt%xmt, mibsi 
©h^yyx^WMWBy-x- FWyffi«tUT 
®)mmmwmmmktz,xmt, wtas2©i-5 

y-yx*»*fflv-x • FH-y««tUTS2«a 
©««*At-SISi:^B)St), ifjlESi©!-^ 

•yx?«ttuiBS2 \-9vi?xmm*t£mffi 1 

3A^6 1 5©¥8*WfltSfc^fc¥#f*SIII©»S§ 
[0 0 3 1 ] Sl 8©#StUTiyMyx^>hSJM 



M^Tr7VyS/g ytyUO S F E TOl-vZ.iVffl&lc 
©*> S2#Mo«ft)^Si#it®^««ffl¥»i!ft 

[0 0 3 2] Si 90WStLTffliai 8©¥£3KJ:3 
*SH*SHIC*3V^T, f^U'J-i/a^MOSFET© 

^*;umtKSKttAvos#W£7* t- b-;>'x m io 
U i»:tuie7*l-b->'xh/^-y%v 

««ko*, n 2 i ass?****© 

[0 0 3 3] 352 0©¥8fcLTffigE2OW±©H45 

ji)Poy-n(aiw*M0SFETora-?t*;WB« 
±icmt%ct-vmm%t?tz, %z i ©^st 20 

LT»SiSB©S 1 W«S©¥#<*ffl«©SaK7-f- 
• ' f (A-TSIBi;. m'[,;?f*lt.,Et 3 i cj 

■&mmy-hm®zBi$.tzmiiSimm-zrcib 
is t, mHa^isa'S20h7y->"x?sw«©*aK 

x*f»©«BtcS2i»ra©7-x- kh^b* 

C, W!3y-h*6W(i|B|-Of-f*^J:l<:. 

iS5 1 h)ffi«S«i:S2«S)¥oy'- mm 



WW8-2 7 4 
12 



30 



■ +Q. /C« +2 0, 

[0 0 4 0] 0, ti, SS(D7x^5W;PT'fe5o « 

Vn =AV„ +BVn 
Oik, BSlOjg&T*'), %*t<D®W»V>-V% 
«(Cft#t5 D feT, 7*H;V?7 7-f-t8fiEJ: 

o^AtBWjB-ri.iitKA!), ra-a«±ic^s 50 



< [0 0 3 4] S2 20WStLTMIB2-CiK±OS45 

nrcyt y- ufx vziMt vxmsmKV- mm 
[0035] ^2 3<omtLxMmm \ mm^m 

1 271S2 0O¥atKIKOM0SFET^e>ffi57t 
a^lslSSfc, WlErtni--|UKKffifflLTl/^MOS F 
E T©*+*;l>BM!ti:J+/< 1 2 © 

^*;WS«frf,J&53l2©M0SF ETtJ:!3«»ffiS 

mmtt^mtiTz, 

[0036] S2 4©#StLTwlEMl©¥S^6» 
1 271S2 0©*8tCffi«©MO S F E T4«»fflI9lJ 
K^*-K»HU *5©J3©tC*f««ffl©3itf8 
«?ftTt^«FfftfB5IK (^t— >^y7@B) **l 
fi£U S5K«)±SI±|flI*S©s(iS*>?.fSStc^Stct?c 
> * J 1 fl II t ' 

[0 0 3 7] * fcfl)E«E#ffiBB**85^¥»&I2 
«0B««rr«*aiiK*ii*Klft!:»«tfe„ SI 2 5 
0¥«tLT«W3»10#Sbb»6»l 27iS2 0©¥g 

(cie«©Mo s f e Timmn&mtmtzk^ 
^t-.f-mt-oTz, 

[0 0 3 8] 312 6©¥StLTS(HES51©¥S^6S 
1 27152 0©f glCfBe©M0 S F E T£t5iGillffl 
ffi@»Kfc^T^*tt8-r5fci6©»!¥fc48--j£* 

SB2 7©¥atL.TI5ISS2 5©¥S(Ci3tt 
©2»iffi[5]!&fci»!B£2 6 ©#Slc§e«©S¥«EE5E 

BC-SS©it$Tlt&t5»E£M.,3kSl'r' 1 
«f 5 C t K <£ 0 ffi^j© T t nSfK«t- 
£©«££ffl;W%**@!$¥#ftgB£*£Lfc, 
[0 0 3 9] 

mm: mf-vmmmhyyyz.* cm i s f 

ET) ©L^iMffV™ HKToacioTatci; 



(1) 

I4J 4,- v , V n ^W^StMW«#^*»«««i 
SiJft«©©S#©U#^ffl*EVTHtt»:Si:45. 

[0 0 4 1 ] 



©«8©LtlW!HF±£l ©©7* M>V777-f--K 
J;D)B*rsci:*«T'S5<, nu *C, V„ <V„ < 



I 



8£«Jil(Lft#S©*+*>WXKte#L&^ 

[0042] ifc, v-mmmm (Y-hmm 

V™ = *« +a • (Q., /C, ) 

naa5«%««o^-v*^««(D*E*^»(g<DS 10 
C0044] s3±d, ffj^tf, 

&4©H5yyx5tfc:fci>T, *+*/bM«ffl^»& 
7 ^ - K J; 0 li im U I- 1 1 MB «E K SJ W ?& C t KT- 

tz„ sft, n~m±m»^nrcnm&rjpmnu^ 

Vm =0c +a • (Qb /CO., ) +0 
SSHfillCa&tf/m. 0So + |8Sl©S«T*5. 

So 

[0047] co., &t>*c o« attivmmtm 

f^Tffl^ift, %\<Dm*l%CtX\ IB]-©* 

?*§«K»5t^5ttffl^*S. 30 
[0 0 4 8] c©cttciO@KiSn»t-®asilttixT 

T-ssiBjsEtfts,, fazn^-mtzcfv, +yw 
4< ii-?«»©:^a#&fttt© hvyyx**it 

[0 0 4 9] »3SlfSI4©^a^i;5CfC ! , 10© 

* \ z/i>^mm\xmx'wm t ^miwi© v^y 
-^^mmmmam^ «-<?«, m*.am 40 
©7* ynmm>^-y-yfm^ay 

itAISJ:t)4S*t*;^»©SAieT'M0 S F 
ET©L^«fE«M9Ti§£- H-#£S!ffl¥#tt 
L< (i>>x/HB«t»)SSn2»MO S F E T 
© t # VMWffiti, *+ i««iit»«{ 
ftft f v y-Vx£ £ o ft < WASftTV^^ h 
X^©Z«Sft(tT'*-3ft^ «3&a'^4©¥a*i; 
«C fct?*+*^«i«{cfli»WK^#6WatA?ftft h 

5 y ->-x * © l i t, MMffia , + *ji«aic« 

&A ( *ASftfth7yyx*©ltl,iIWEfc3;?ft< 50 



t«8¥8-2 7 4 3 3 0 

M$£/^-y^y^ti>cfcT*^©Ltiwis 
EEic-rscitf-ets,, 
[0043] BP*,, 



0 ■ (Qk /C ) +2tf, (3) 
« I SFETE*5^T*>|3|«©¥gl;:,fctK xy/syx^ 
y KMIcBI^IBli; LSHItEKMfltSC t^ff 
3. 

[0 0 4 5] fftSKi. LtlMWffitf-y-M6«)» 

©»(iiffi«aft >) mmumit ixtmsztzm 

MSff-JgT'fc o T t -v *;H*9K7- ]-«»«© 
[0 0 4 6] C©^£©btWMfftt*STiMTt 

So 

• (Q, /CO,, ) +2 ». (4) 
*ASft%frofth7yyx*©b*HMffi©Mli:# 
*t 5 ft A'>4 < t i 3 a«© L S V ^llEEO I- 5 > *J 

[0 0 5 0] *ft, ^S$W#A?nftffl«©l«tW 

mzmzmtz c t c j; t> * s t 3 aa«±© t 

tvMra©h?>yx 

5« 355©#S£i:5Cfc?\ llHl©* + *;l/^*Sftia| 

Axar-y- Mt6i»i«©«)?* , a*-3Ti 

■5 y -y*x? tfgg^tis c t *<t * « t ^ o mam 

[005 1] Sec^s^tsctf, 1B©*+*;1/ 
^M»«AXgT-[i3]-i»l;STSffi©^*i{»i««t L < 

i±7x*©«i%i8a©s%5ffl«c)f5/a?nTt us 
snfth^y^x^ft^iKfisiitA^ssfct^ft 

[00 5 2] S7©¥Pa?rt5ci:T, 1@©*+*;V 
^^WAl§T-a%5i»tfi©««t L < « 

t l< tt^n^nsTaottK-a-te-sasnft h^yyx 

[00 5 3] 18, S9SU*IS1 Q<D¥-Wt:t%Ct 

x% mm<o±mmmmtcmmnzhvyyA 
*tte^TL*v>(l»E©aft5a»©h7yyx*4 
10©* + ^'. f« 1 , i: f 95ci:ft^4 

mm< f5y-yx^©*t*^M«©ws^?+* 

^»ft^»ASnftSSt3*T-fc5«a-(i, 



[0 0 5 4] Hi 10¥a%t5ilft?7thWXh 

ITS. Hi 2©#g£fc5C«'70 W?XF©)t^ 
yigfc l iStlgt 5 IWT- S S 5 x. 

«U±<0Bia»L*V>ffl*ffiOM0 S F E T*'1I7* 
F U^'X f-O^W^f -yxyy t 2 [eIOTMWSA 

[0055] ^i3*>6i immtzcttrnt 
tmiT¥fW£momuz'ubfi,cifi3frti% i o© 

¥SK8;«M0 S F E TSlfpIEMO S F E T*B8L 

7x hottw^-yxyyie* i xsmtn 

MO S F E TO«tt?Sh?f (C*«#8B%iKifi-rS 
[0 0 5 6] m\ 9<D$m*tZCtT-7thL<i>Xh 

o%&®>w-y-y>rxm i xnmtzwxz 

T? 3 »!WK±©BtS© L S l^OTECM 0 S F E T if 1 

[0 0 5 7] %20mmt%CtX\ S2C«gO 

8t<0L#l>ttSJ£<DM0 S F E TfcggCf&Sftffltf* 
5„ 3cfi, FLOT0X3PF»«tt;><*'J4««t5Sl 
«lsIB¥WftaB© J; 5 K h 7*M6WS<0 i. => 2 

tea, sfft(cie^a/ip'r5i:ts<aaou*t'OT 

HOMO S F E T£ggiCf#3<: t*^T-*So 
[0 0 5 8] 152 lStf2 20^g*fc5i:tT, £2 
0ffl#p9ffi««MOS FETM-*M?SMOSFET£fi? 

%t^mmf&%„ %23<om*t%ctx\ tt 
««^+*^I«lo^:tarta h 5y-y* * 

x; mm^<mmri7i-ufm^mxt, 
ten x h T»«-r a c t s t ^ rdmm 

[0 0 5 9] S2 4®#«%i;l,CtT% <MM?yt« 
tt^nftMO S F E T (MO S K) T'£0*S«l 

St i 3 L f WI«EE©±#T-g C < 



(9) fiffSW 8- 2 7 4 3 3 0 

16 

mx'titztb, loi&oixhx-mmmmm® 
mammx-nzc 

[0 0 6 0] SS2 5. Sg2 6&DlS2 7©«3%fc£* 
T««S»L?^«£EOM0 S F E im&tZtc 
J6IC *h€nSUOT$1*^*8A*3Ig*\&gT* 

&?rzt>o)ifi. x>t-3<Dxsx-mmx%%iox\ ma 
zixhmmmmmimammxzz,, nt^mm 
it, mmmz. 

[006 1] 

io [*»y] «tk, z.mmv%Mm*mcm^xm 
f e TafflasfiafiaT'Ss. 

[0 0 6 2] CCT3H«|WJ©M0SFET£PS 

i ©w^ifct©^**®* i o 4 «wa p 

*;HBSS l 0 5©**MSttT««Afflvx^ffl/ i ; 
0 6lcJ:Dft^Mfc^-y-y^Sftfc7* 

->'x f t?a« s nfc sat >?t £ 5 * 
20 mmxtzmzmzsztK ^mmkm^M 

*r6i(cas!©»ttc}i*nT^§ftfe, i2f)W«i 

tnmc h 5 > yx * *^vfti:TO^si4ioeffi 

[0 0 6 3] SlOffi«!iSl5ft*W 
«( 1 0 4 tS 2 ©^145i««<D^ + *;U«S« 1 0 5 tt* 

ft5„ «ft#Affl?X*/^->©(gl 0 7 

30 t«»#Affl-7Xi'/^-y©iarai osoMS^d 

^KiO. f-+*^«SllC«t5S2©«Wa 

m-mmttx^x^mnx^Af/^-ytD 
m 1 0 7 tm 1 0 8 c*-i'XtfM'a«*-&t*5» 

[0 0 6 4 ] H2 0«»iSaffl^«(tt- «Ot 
S<fct7-XSWU 02RtfFH'7a«l 0 3O« 

40 mm*y-h*mKnnm*.xBisKmmm 

[0 0 6 5] g2tt, *»ffliC«fc?,S2©*WJOM 
0 S F E T**tlSW4¥I0T?fe5„ S 1 OH»J 
tiaiWC^MWAfivxi'Ci/^-y 1 0 6MS» 

^x^mmxm^^-ym 1 0 7 
lAfflvx^^-yoii 1 0 8©ia*^€T«a 

50 ©B»J:tti*S?4a, £fcH-©!«ifcT*^>Ti*${ 



17 

iWAfflTx^^-yos i o 7 mm i o 8®*-f 
[oo6 6] 83ii, *mmt>%%2v%m<ou 

0 S F E T£fttf3?-V*;UWft*m3ftfc*«<D 
A — A' Wa*«t«:£WS»rSi0T-;63. «4», * 
5gBf§tC«*3 5S3 ©*»]©M0 S F E T^gtftltOT 
«1B?$S„ 

[0 0 6 7] iSSOftiWiK&VTWu *«»#AfflV 

x^o/^-yi 0 6tfK7h«K«^nri/^„ S3 

©MSWCfcW fell 1 2 0*flt|9l|BH»ES 2 © 10 

-llWS^Tt«WAIl?X?;y-yif)fl 

[0 0 6 8] B 5 tt, *«B3fcffife5f3 4©SM0IJ©M 
OSFET?r»«a«S¥ffiB-<:'*So S4®*WJ 

(M«ttK}8fr tlT I, ' S „ 85 3 »*» l]K fct, >T fc33 1 

&m 2 o«wiHiati;s; 2 ©^wwi*©? 1 -^/^ 

W»Afflvx:7/^-y»*Bi 0 7 fcfBffi 1 0 8©-»M 20 

[0 0 6 9] BI6Rtf07lign, SS2KO*S33©*!l 
$J©M0S r5yyx*©aS«, ftW-J&&SS©'>MX 

Sajt*/Tt?SSiWBI?*5. H8!itt«Ofci60'«* 
JSifilCiSMO S F E TDM&tVJXZmLtzSimU 

[0 0 7 0] h^yv^T r lfre>T r 8&tfT r 2 
4fr5.Tr 3 l«S?l©5«JK«*i), r-^yyxi* 
T r 9frP.T r 1 6&tfT r 3 ZA>5T r 3 9tiH2© 30 
HWMfcO, r-^y-yx^Tr 17*>6Tr2 3S 
tfT r 4 Ofj^T r 4 6 [±S 3 ©HSfflKfi**, 

[0 0 7 1] Cffl5*506(CWMOSFETli. 852 

fflWMfflStfr X U -y -y 3 y%<nf- * */i>£JEi£ 

t«t©t?, H7E5VfMOSFET(i, fg2««>E!|% 
©T?*>3„ Sft, B6&[fB7!C^fMOSFET©85 

* ^ t -Y x t ff -> x a <o *m m ? a , a a x u -j 

->g;l/KS©f- + *;l'%»tSfat©TaBS<, 40 
[0 0 7 2] B8li, SttOSWCAirXU-y-yay 

1 (T r 4 7) , lynyx^y r-S! (T r 4 8) &tf 
-tfnXU'y-yart/KS (Tr49) ©MO S F E T©+r 
-f/l»LftlBar-S5„ B6KW5MOSFE 
T ©SI 2 ©«Mfi©«§li t m 8 ©?X U-y -y 3 >s 
MO S F E T©^*;MS«K«, f^W/-x"J 

-tymiKf^/ifcto^MftitLT'Jy (P) tf, i 

H-X«^tnfn, 5 0KeV, 2. 4X 

i o" cm" ©fcftTSiASft-tvs. 

[0 0 7 3] B7Ej5tt5MOSFET©»2©^M«l 50 



«Bf!¥8- 2 7 4 3 3 0 

fflft©S«tB8©xynyx^yhfiM0S F ET© 
? + *;WB8fc tt, b Si 'tt«E*S < 1-S /cfc©«« 
DfcbTtfny (B) fr\ x^l^-fch'-Xli^n 
?n4 0KeV, 4. 5X l o" cm" ©*ff"P«A? 

[0 0 7 4] B9i±ffi*S©h7yyx?-(?*5T r 4 
7 £ T r 4 9 > S 5,E*SBJ3©S»*JT'S3 T r I t T 
r 6©Lf ^«ffi^»ffibft^©y-h*ii (V ts ) 
Ott5KWy|iS (I, s )£wLftBT'££o £© 

fc««?bKWy(c0. I VMnbfci:ftcWl3tifit 
«WgbT^5. 

[0075] t^L^mmtmmmm± 

«XWV*"& Kb-OWI© l /2t6W0. 0 5V 
£3l^fc!tbT>5„ Bl Oti, moYyy'JX* 
T r 4 7, T r 4 9, T r I RCf T r 6©^7Xb'y-y 
a ;l/ KBifi©*#11£^bft0T'£>?>„ 

[0076] asfttta, B9©LtiHi«ji%iK-r 

5^i:rai;TfeStfYliti:^5KH'y«!)!t 
fcftST-^btVS,, 09Rtfl 0J:!>LSl'OTE& 
(fFW y*wm © f % 6 i *fg^K J; 9 «*©*$* 
c j; a r- 5 y y*x tmommmttek ntft 

[0077] hi i, izmi3a, mtcmbm 
*- 2 ©^«%ii*ai«©ffi«j±©M**s 2 mmm. 

Kffl«©»«SiJtRL.rc^57TS.So *rc«etic 

<ts h^y-yx^T r 4 7&iiT r 4 g^n^nia 
it*' 5 " r'&siHi" o" tLToepT'/Ttsnrv^s, 
[o 0 7 8] ?\*i\<mti\ S i eWWSt*5 

l-7yyX$T r 49©LtWiW£ ($50. 00V) 

t f- + MZ&m 2 <D^mmT-s>% > ? y yx^ 

Tr4 7©LtHiSE *-0. 7 3V) ©M(t*56 

WctetfsSS i . M 2 mmz ©*»l© h vyy*xi< 
© L t v 'ffltlJI*^* t T ^ 5 tfS 2 ©«M*fiW; 
©!S«li:J;9y57©JgWAt<«>S:t) 1 S2©« 
7SiM!B«©ffiW*5iHiS2©«ri(5(t» a= S 

[0 0 7 9] SftH*©g3Srt©S(fflliS2©«ft« 
*W© («. «ra) * [fim] *ttTSL.T^S„ S 
2 ©W1!!««H«*^+**fti:¥ff>S;7j|ti]©M« 
EfM3trt^5ISlfr(i, S2©^«f?!l«S©lfflt:ti: 

Tfct), £fcffi2©W«M«©«tP*T-fcgT 

[ o o 8 o ] 8? 2 towmmmm?* *m t mi 

&7j|4l©Mtte0J«?tlT^5ig^, t L< tt h 
fS-f 4^15L?^«F£©KV^ 1 ©^Mftliiai««© 



19 

mm^mmzckm)fr&. tut*,, mm 
Mmmmommmwz a -> x l t ^mmi 
1 u $mt?t. t« i t^euih 

0«^t?-S5i:bSv^4l«E*<*?<Sto5 0 Sit 
[0 0 8 1] Sft, S2C^Mfei*S.ffl«o«^-Sl: 
-JfitC bT W^a<t?-Sftt|-&© b t I'fllSCfil; 

^nen^'tS^tt, 77 7±Tftt^jB)tt-2;:i: 

A^*>5„ Bl 4fct |flHW«it (0. 5) 

[0 0 8 2] tgkmtin, 0 /imKTtC^StftSIc 
bS^flttEi^fc-fScfctffefrS,, #CS2 0« 
v t TO [6]©M}«fcffM2 

IICioT, ma©b£Wi*±£ffi.iK«?-fS£i: 

[0 0 8 3] B7lc^tfc«2»^»aSSS«*'xy 
Myx^yF 1 ?' <- i * if " r i i 
*K«^rt, 3mcj?2©^s»«*st«©ffimt 
»tt£®wc«j?ir s*k i o r^a© l t t^OTffe 

ttSKifflKtSlWTiS,, 01 SttSasSOhSyy 
XJT-&5T r 4 8tT r 4 9, S&WSSflOxy^ 

vxtvh y-v-yyxtKiattsmMT&ZT r 2 4 
i: T r 2 9 ©b* ^WKtHJELftR© V ,U;± 
(V« )fc*t*8 Vl"(vm (Ik )*;SLfcHT?* 

[0 0 8 4] ■fVU'y>3yh7>i > 'X5«B|t|BJ«(c 

«uKi/-fi'Ko. i ymtabt^immnmrn 

5£bT(^„ S6Cbt^fflmii»l»©IW£A'M* 
fc*5jST©8£! (HI 5T'li-^MS-f'S?nTl,> 
5) <0XWfr^€»KH , y«EEOl/2'r%t>^0. 0 
5V*3IWdli:bTlA5„ 

[0 0 8 5] Bl6«, ijyf3©F7y-y'X*T r 4 8, 
Tr49, Tr 245tfTr29<Wr^U-yJ'a*H 
*!*©Wt^b/cB-<?«3„ HI 5©b 

(I« )£W&-ttSLTO*. 
[0 0 8 6] Bl 5Stfi 6J;0a:>A>^^>t. 1-7 

yi>x*Kts^Tt>L%^mmm f i^fywHW: 

o H % 6 1 *5WK J; 0 «£*©*»; J: 5 F 7 y -y'x * 
©M©««*gJIKfc5*;&<:i:#fcfrS,, Bl 7, 1 
8Ktf 1 9 KiSTJ; a KB 7 tofaftxynyx^y F 
F 5 yi>X*tKfeHT 6£2 ©*«1«BS»W©»8Ut 

[0 0 8 7] £fc, B 1 7, 1 8&tf 1 9Ki«*gfB ! 
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£J:« F^y^Xf T r 4 S&tfT r 4 9tf^n?'ftffl 
SUt" l"'*5VHi" 0" tLTOEPT-SSnTl>S„ 

M) * [|im] fffiT*LT^5„ 
[0 0 8 8] H2 0ttB6IC^b/cx7Vyy 3 y£-f 

•/OS F 7 y -yx * © 2 ©^ttiJtKM*^ + 

«aa«©ffi«J:t©M#*ai-y r 77-e*5 0 

[0089] ii^mi±t®mcM2ommm 
mmttt fmmmt mmtnm w^t^j. 
B2 umetTTiiiiT-fUyi'zyii'C/o&hJv 
yx*©-? *>8 2 ©*ffi&»sffl«# T-^/i'fcfcTO 

4)S»«(C)gritSnTI/>5T r 9fr6T r 1 6 ©ISM 
Mt»t */MMc *t 1 5 35 2 © Wto»«M© 
I«J:t©Wffi£at;7*77T*<&§ 0 

[0090] cttt>n«K, n^mi±bmK%2 

fcfcoTV3„ W±©HSSWiN?-t*^MOS F E 
r<omtCD^X^Xiitil\ P?+*;U£!M0SFE 
ti:-;i • 'tHKvftl' 'i -:ti- -; 5 -; 
[0 0 9 1 ] Sfc#*»ffljTt£*-i'T-f 7"«$©M0 S 
F E T©L#^llff«IJIf 0 V t Lfctf, *SW(iC 
nic*6)**4l§i©1 ! «^<, *-ff-('7'4M0SFE 
TObtiilWIftUD&^xyMyx^yFWi^r 
7Vyi/3ytt«©i|£?fc> $2 ©*«»»£«<«© 

lcS«?SS«>?>«\ 1 @©=F*»»AlST-xyM 
yX^yFfr6r7'L-yyaySt'©t^T©Lt^<I 
«±©M0 S F E Ttf|Bl-©^M»»S©¥i|l*aS± 

[0 0 9 2] ^f-c7ttl©M0S FETObtl/MI 

mmim 0 v ©«^, 1 @©7 * f u^'x f ©^¥« 
yig 1 2 mn^mi»kxm.XJ.y's > 

FfflMO S F E T tryi^-yy 3 y^NMO S F 
E T*|n|^tHi6f 5/ift(C«, WUtf Nf- + *^M0 
SFETTIt, 7*FuyXF^ffl^fK^t*^*i« 
3>BKM0 S F E T-Srxynyx^y FSOflfflObS 

^mmctzmo^mstLxX'ay w mx 

b, ^©fST7"l^'yy3ySM0SFET*g!jfit5ft 

wzmm\zw7* f b-^x F^ffl^T«R«jicij 

y (P) £WAt5o 

[0093] cott, ^+*;H^©xy/\yx^yF 
S©*« t b 7 y 3 ygu©ffl« i: ©l«it © 

*c 1 1 J: 0 ma© b * hi© f 7 y ^ 

MtltbT«*'Dyfc ij y©i8S7i-ft©tf-7ffil^* 

KWICpJl-fig (»R(i'±2 0nmttrt) 
rSWcJ;!), #MOSFET©bt^«l)I^»ffi 

A*J;0S^bTS64a5#Jfitt5**^SS„ 
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[0 0 9 4] ^f-f^ttlOMOSFETOL 

(i, MiiLfe*:ny<D#Al8;WBT'&3«lH& 

3. ctiii<DmmL2^mmmist>v. -ra 
[oo95] (D«i ommmmomsm 

EEtf-O. 0 1-0. 3 VP, i? 2 <WS»«a»0 
SfflSffiffitf- 0 . 0 1 — 1. 0VT'&5N^-V* 10 
;USM0SFET„ 

( 2 ) S 1 W«#««S©«®5eSff »<- 0 . 0 
1-0. »2©*»»aS8ffl8ffi£fc«BE 
#0. 3-5. 0 VTr*5N?**^5!M0S F E To 

[0096] ( 3 ) s i f=M%»sii«?)sase«i 

tfO. 3-5. 0 VT\ S!2©^,«gS»)Sffig 
(g«£tf-0. 0 1- — 1. 0VT?*SNf-+*;l-®M 
OS F ET„ 

(4)^1 ffl««affi«<oaBse«E* ( o. o i 
— o. 3 vt\ mzn?mm&mtr>mmx&. 20 

#0. 0 1-1. OVTfeSP^t^PSMOS FE 

To 

[0097] ( 5 ) m 1 <w ^»«affl«o*B5e« 

ffi*<0. 0 1 — 0. 3 VT\ !62!D*«ttilS8itt0 
SB£iEttI*' ! - 0 . 3 — 5. 0VT&5P?-**/!/ 
SMO S F E To 

(6) wti^mmmmmmmv-o. 3- 

-5. 0VT% S2©«W«««aESfi«Etf 
0. 0 1-1. 0VT?»SP? + *;l/SMOSFET„ 

[0 0 9 8] Sft, iffl^Lfctfoyty 30 

•>a yffiMO s f e t tiy">x/y F5?mo s f e 
t nfw amf o b frjfM l a^«-&« , ? + * 

[0 0 9 9] Cffl«^OS®S^S5«*WltLT 
S2 2at?02 3CS1-o S1\ 02 2 (a) 

sc, m»\ o~2 0oc«ops>''Jny««2 20 

l<D«ffiKS«tBS2 2 0 2£*iSU CVDffiKAO 

1 00~l 50nmfflJp£©-yy3yM*2 2 03£ 40 
^IfcJfMfSo tffl2->y3Va<tR2 2 0 3 
±fC7*M-yXW i ;?-y2 2 0 4 a£W\ 
VX^EbTM->U3y»t)S2 2 0 S^X^X^x-y 
?y7ttlC«Rt£UT«M{tSS2 2 0 2 

[oioo]^cH2 2 (b) Kmtzoic, my* 

Kl^XM*-y2 2 0 4 a^iJSttm 3RS(tS 
Kit) 5 0 0- l 2 0 0 nm©*^ffl7-y-A-KWkM 

2 2 0 5£iWf3„ »>T'WEi";3>atH2 2 0 
3&tf*fflT©S<fc«2 2 0 2*l&gU «C$«fc 50 
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IS2 2 0 6*4 0nraffl)P?ICiB)St5o jKftW 
*y£2 5 k e VOl*)W-T'IIM2 2 0 6« 

MOS FETO^-v*;l/««i:as> PSJyUayafi 
2 2 0 l i 0 t WftgaOH^ PffifiW 2 2 0 7 

[o l o l] »;H2 2 (c) (CS1-*5C> M?L£® 

im7*hU>JX h/^->2 2 0 4 cW;CH 
U MEHBlfr&y y-f*y* 7 5 k eVOI*W- 

T-«ssHtsi 2206 sii dsou mitmm^&x 

LXTfV-jUB yfiMO S F E T©ft*«*N 
S««2 2 0 8tgjSt5. 
[0 l 0 2] SfcCOt^, M«ttx7Vyy 3 ylJM 
O S F E T«? + *;MB8tasai#tft^Tim£t& 
tfStf, 7*H^yxh/^-y2 2 0 4 c£»W 

2 0 4 cOigtflCjSCTflfaCl/Sl^ 

WlflEOMOS FET%Jgj8T**. 
[0 10 3] Xicmz 2 (d) Ejj?-«\fcSlE, |ff|37* 
\-]/V7.\-**-V2 2 04 cSMMLfcft, CVDffi 

ICJ:0 3 5 0-4 0 0 nmiDJP3©#U->'j3y!££ 

BKfMtSo fnEstf y -y y 3 yR±tc7 * k 

U-y"XK/<*-y2 2 0 4 d*Stf, t-ftfcvXi'KL 
r IS it? 'J -y y a y m s k 5 •< 1 ■> * y yffic <t 0 m t 
t*'jyy3y*«i2 2 0 9 a, bfcj&sar-a-s, 

[0 1 0 4] &KB2 3 (e) eSS*±5lc, fflfB7* 
M-yxK^-y*2 2 0 4 d4i«Lfc«K £ffiic 
y W*y*5x 1 o' ! SSoK-XiTfSAU K« 

«£>NMWDV-X«2 2 10a, c, SD'KU-f 
yffi«2 2 1 0 b, d£»fS» 
[0 10 5] *(CH2 3 Cf) KmtXoK, CVDffi 
(CJ9 5 0 0-1 0 0 0 nmffll?3(DPSG)S2 2 1 1 

zzmiati&tz,, zm. M8apscK±tc7thu 

-yxK/^-y2 2 0 4 e£KW\ ^ft£YX?fC UT 
RPSGM2 2 1 1*7x7 bXy*y?8*SWiK 

v -fx -y * y yac £ *? H*S L T 3 y ? ^ h t--)\>m 

[0 10 6]^KH2 3 (g) WM7t 
YVVXYW-VZ 2 0 4 eWJStLfcS, XMy^ 
ttKJ;0 8 0 0-l 2 0 0 nmO/PSOr^5-7AM 
^^BKJfM^So ME7^5x7i,)S±C7 

*hu-yxh-'^-y2 204 f^gy, ^n%^x* 

EUTSr^S^^Ail* K^-fx-y^yyiStJ: Olt 
SLTr;U5»22 1 2a, b^M^So 
[0 10 7] «@2 3 (h) iCmtloK, WK7* 

hu-yx h/^-y 2 2 o 4 f «wstLfdfc mm 

®fte>»-yU3>M;JK2 2 1 3%7"5XVC VDffit 

j: lozmcmtZo Rf y 3vs<titfcM?L*»»tT 

autB7;V5SaS2 2 12 a, bC*yr-fy^i-y KM 



(13) 
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(HS?nrv>*v>„ ) *gm?*ntf, xynyx* ^-yfcvx^tufe-f'tfyftAK.fctK #*3J©h& 

yhgatfr^yyaySOMOS FETfcBRfct, 5M0 S F E T©b£Vit«ffi£ffiS©<|teBS|]T't 
ON^ + *;UaMOSFETKi5*«|Bl»i(5aW** 5o H2 6fcSfi7(C, «■«© F5yy*X£ffl^+* 



[0 10 8] c©J;a 4HlMKJ;0S^?tiftN^+ HRWlcfi. ^ftfr-Sfflfclfcittf oSfctt i 

*>l/SM0SFETtc£3*8!@R¥**S«iB2 5 3 0 5St>©-?7© h5y-y*x*>»«Jt;A<ofr& l ©PS 

icSt«jg©rVwy3ySMOSFET£fel5, r ©4>HWtcJ;t> LttitSrSWtS,. 

^l/7->3yiM0S F ETffl?+*;l'W«2 2 0 8S [0 1 13] B2 6©S6©S|»IJ«, &*©h5yy 

0=->Uay»S2 2 0 1 O^-mii. 0 2 4 5 X*©S«&5¥»ft«ii©OTS*Wj:5t|i§f©* 

icgi#*fiWKittTc*Dyi:S2**s^«fti 10 mo&M&\mnmr-&%i)\ mmmomm 

i-l&SR,. fclg2WmS^Ml©ti-*fMR« fiRffi tt|5!«tL#HMffWJ9T**5„ 

■*ft«±2 0 nmKftOfiIi:S:5. [0 114] (M^if, K*L&t^ PS¥SI(*MgE 

[0 10 9] mDZlltffi&KtZCttci;!), t7> I^COTSf^aiaoa^P^x;!/*^, PS* 

■y-y 3 >lio?t*;^«oiSS(±#pyaif 'J y©« #f**R£ p ^x^t^tt'FftNSMO s f e t*jb 

SKftS 0B»*S»-f fcxTVyy 3 y®M OS F E (SLfcig^, PSJ*iSf*S1SF*]©NSM0 S F E TBI 

tS5o Sft^5 0*J6ffJtf(i, N^ + */l'SM0S F ;l/rt«NSiMOS F E T © L S Hf BEIi 0 . 3 VT$> 

E Tt<:,J;5$J^;:c>t/'>T©?WL/'c/) , , Pf-S-iWWN ofc„ 

?+*;Hat/P^+*/ua^t;:J;5CM0SS»* 20 [0 1 1 5] c©i|£\ PS*W<*M£rt»NSMO s 

[0 110] &K0 2 6Ii, *WlfllC»>53S6©£S6 TO. 6 VfCiMPL/c, ilt/^ P l j'X;)/f<9©N3!MO S F 

MfcLT©*»0RS!¥«#glI©»rB0-P;65. PS ET^©*+;M/fcSNft5 0%©SMJt?^*yiSA 

-yi;3y»S2 6 0 no«Iic»2*n~5/img*<D utw«ol*H«eeo. 6 vznzcttfr-ZK 

N l ?x;U2 6 0 2tfgl££nT^5,, NtfXrt/2 6 0 2 [0 1 1 6] f-f *Jl/^««ffl[«2 6 0 7 tt, V-X ■ 

rtfcPMOS FETjWBriteftT^*. KWy««it>a<)gslcStl. -lRK:li***/H'- 

[0 111] N^xA-Z 6 0 2©flMJhW*^PS 7t£ J: t))g8!cSft5©T 1 0 0 n m<t OrS^^Mtlfl-* 

S"j3ygfi2 6 0 lWSffitaiNSMOSFETtfJB *#t5„ + 2 6 0 7 O^MKS*«JR 

J*SftT^<5. NSMOSFETIiNl'V-Xffiia2 6 WtaWt Ut^ffltESMICfflV^/cfeKli, £4 
04at, ft^/WmfNSFl/^yaSZe 30 ©M0SFET©*-+*/l^«!!>\5SL£«£fc®6li£ 

0 4 btflSitetro^, v-xfr«2 6 0 4 a i: KU KZ1-\*mmq2Mmii.*) : &<.W,mn>ct 

■Yy««2 6 0 4 btmvm.2&a Komx-ibz, mim\ 

■snxmznx^z, ^+*^««aBKiiy-h ss«, as ixai owiiinws, t 

sM2 6 0 6^LTy-F«? 6 0 4 c^a;ttp) t<a, turcica *>i*mm\*zmz? m 

nr^5„ PSMOSFETtRI«(cOTS?:S*fbT IBR8 J f«%4 m«T. 3* L < tt l /j mWTifS^ 

B&Zhr^z, mmz. cna, 01 4CisjnTV5tf»»fwc 

[0 112] Sft, PSMOS F ETCf-t^/H^ftl L-Sl/MMECSt^iMOtSjbM pmW-tCfcSiMO 
ffi«©^ + *;l/flS«K»t«fI&(i, m<0t).c^m 40 SFET£f*fcLT©ltMliffi!><M:bW<%5fc 

*f#5/i»teNM0S F ETtS&S^-yEJB/fc* ^T-iaS., SftBSttt4W SBrWt: b i ^ffl*EE 

nr^Sa Mxtt\ ft*««s«2 6 o 7*mf ofiv«^<Dts*<4> Jiw±T-^oy-x • Kn-yna 

&i-*^©&«©btiw»jE>\ b. zv (nsmo KWftLxttmix^imt &ms***.i\<££¥fi 

S F E T) t- 1 . 5 V (PSMOlS F E T) ©*&, &5SW0 ii, HEOfil^TOV-X • Kb 

&4<DL£HI»I*0. 6Vt-b. 6V£SJ»'r5 •fy|WJ-*IS»<S:?)ilii 1 COl^B?, 

=Ptt»7C*tLT#ny«4 0keV. 4X1 Srfe(c^Y*;^Mftl%a(At5f!(«iJ?b©raM^tB 

0" cm" ©^*y&Ai*ftT-P#OSFET©^ + £4 /imttTttSu 

»liaE, NSMOS lETCttffifUt [0 118] «gf«^ + + * 

(o. 2) *;v««iis«HEaAUfc. ^W(cfiWTL§t^tH«j»-r5h5yyx^© 



mmc&am 5 m&x<i * ya a lt t j: i 



EP%> lH©U-yxF^^- 




it, *©P^Xh^ 50 
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< 1 1 4 fg, as t < tt 1 0 fg£U:©*-+*>l/«8 
©ISMgfctS. fet, *»€©¥*«*■ it 

til, xmv^iw h" - l " ©fVs^fiK© 
vmtsmtzTi-uyammmsiAo s p e t 

h5>i?x^T«t, ***;MMiEig8!©*-<-*/u 10 

^mm&mrbi^mmmz ctmt t 

V\ -IKK, ICfct, rto^lSfcTVi^JMalS&K 
iDWtenS. tfrt, 7ta?mnmit'P%^ 

ttfiHttt, Haigtfse*j;t)(StKT-S5fcft3 

ffitT^&0&BA<*a«£K*£fc$!ij!ltf*S. 
[0 119] fef;t«ftffl»A7rffitf, ^WIO^ 
-y^^tt^Ol^XFfflTX^&tK, 09* 20 

*.ats<t ? *«firKli, ^M»»A»*fct7* hti>X 

feft, 65E©<£Mc7tn7|alf&©l-7>'-y'X*©*i' 

[0 12 0] tfc7*hUV7. h*-7X*£JfiB»*W 

t^«T-*5o 82 7«, #«$©!& 7 ©*»ffi©¥8 30 
*8«©IWEBn?*S. PSi"j3VSS2S0 IK? 
-bffi®»©JSJ?©S&3«1tI±M0 S b7>i?X£ 
(LVMOSFET) tigfiffiMOS Yvy^Tsf (H 
VMOSFET) *W6nTI<'?i„ LVMOSFET 
litiStE3 VKT'Slfff 57i»K, $1 0Hm©yU 

nywti«T»^y-h»fc«i2 7 o i c«^uv< 

5. HVMOSFETti, SigSffiJ: 0 **fc*E (PI 
*ff30V) KT»ffT?f SJ:3K»1 00jim©->>) 

uymmxn^f-ymmzi o z c*fcjatt^ 

5 0 Sft, LVMOSFET li, y-h*«i?£ttl 40 
0nm©»«%ffi^T^?.rc)6K, ^*WGMB 
«2 7 0 1 e^+*^«^SKKlJ3i:iKi0L 
tVMlSE^O. 4VKSWLTV^„ 
[0 12 1] -H, HVMOSFETli, y-bfgWi 

*n o o nmtw^ftibiznmK^m*>m.tit 

L§tM«fftt3V«±i:IWKA#<^fttTLS 
5. ?CT, 02 7KS1%k5K, HVMOSFET© 

», f-**;MB»EittTl 0 %©W&K©?)f 

2 7 0 2 e *»flj ttflMt 3 C tC =fc 5 
0. 8V + 0, 1 VKWW'fSCtfi'-eSft. 50 
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[0 1 2 2] B2 7Kfe^Tf±, r- l-*6»B!t tt, 

«9©s*smo s f e TOLt^mmmomm 

**tfc. 0*t%i^, SStWS&Stm©?-)- 
«SBIfi%ffl^ttra«KSiJfflItt5 0 LVMO 
SFET©y-ht6Wfittttti"J3>»ft«?rffl 
l\ HVMOSFET©y-htt«l»fctt>"JnyS 

it® • •> >j a vara • >"j a >s(t(g©Hi«a^« 

[0 12 3] COi7%i&Tt„ 82 7©J;?&^ 

^^wws^f-v-yyrsctKio i @© 
-t * yaAK j; o © h 7 y s>x * © t s wihee* 

Bra©fK»WtSct^t*5 0 82 8(i02 7©¥ 

[0 12 4] St', 82 8 (a) £ 5 KS4© h 
7>> ; X?*«aWK«-l'r5ftfe©7- f --* KKftH 
2 6 0 3£Sffi2 6 0 1 ©UltJBfc**. -RWfc 
li, P S-> U 3 >i£«© ±Kfg|tl»*/r 1 1 i' U 3 >S 
ftsi4a«©7* h y yy77^-s«KJ; 

[0 12 5] *c, ->U3>a<t«%vxi'i:ttajR 
SMfct5<:tKJ:!)H28 (a) ©J:5*7Y-;H<8 

«t©«#?ftT^S*«KttWl,>7 -Y -A FSM 2 6 

0 3#»*£n&v\, atRSftiSK, -yvsy&mt 
■yvaymmtoTomwwzmtzthvy-y- 

X*»g©*->'j3y«ItfSfcHtTBI2 8 Ca) ©J: 

[0 12 6] *(C, 02 8 (b) ©J:5K 1 0 0 0'CS 
SOSfiCT 1 0 0 n mOf- mm 2 8 0 1 *fg« 
t5. 7-f-il FIB 2 6 0 3 (i 5 0 0 n mJK±©ff 
l<«ftSt&§„ LVMOSFETt451-7>i''X? 
ffi«K 1 0 nm<D>f-ymmmmZ,tctb^ 82 
8 (b) ©J:?KHVMOSFET©««KU^XMg 
2 8 0 2£Jgi£U L--yXh«2 8 0 2^TX7i:tt 

[ o 1 2 7 ] «k, is)«k iooo tsaoaiiaKT, 

Sl«t«tffit>"j3y»fi2 6 0 1 £Sltf5. HV 
MO S F E T©««K!i 1 0 0 n m<Df- hSfW^ff 
fttt^ft©tTJtAife©S$t, LVMOSFET 
©a«KO*l 0nm©SftlS2 8 0 3*V-hBf<tK 

[0 12 8]*K, 82 8 (d) ©A5K^ + *^iW 
W«S©fti6©lxi/'X hM2 8 0 4*)g)»5„ 02 8 

(d) Kfc'^ttt, LVM0SFET©«WiKI±£a5b 
y*Xh«iaSnt^5o HVMOSFET ©ffl 

«Ktt, ^+*/l-««EKffia©^t*;^M»«SS2 8 
0 6*««Sft3J;9K««K5^ft/cl^X h© 

gtfa^+*;^«rtKfgsKsnti>5 0 P-yx Ml 
2 8 0 4£vx*fc tt^nyi'ty^tyiiAl' 
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4, 

[0 1 2 93 S^oy-M6»KOJ:ty-h« 
«2 8 0 5*)BfiStSo 0iSL4lW y-hW2 8 

o 5 %jfM?s, y- M»«y'7 ^ -* khm^x 

7tbTNfflO«ft^«tJ^*y££ALT, 
©M0SFETO7-X- K l/-f >««*)B«t«. 

[0130] a \m»t?-ymmt®m<Dn% 

h*'T*ft«)03>#*h*-;l'*>fB«WIK:ig*f 10 
[0131] #tc, 3>?^h*-^^--r5J;-5 
So ^+*;i>^MW$£ffMt-3ft»©^*yiiAi 

gM\ 02 8 (a) IC^L,ft7-^-;l-HWt»2 6 0 3 

mi&tmzs (b) twi/^-i-sntis^sgtfflH, 

Sfttt, 02 8 (b) ©j?l^y-h»tR>MiB2 8 

(c) c»^y-h&<k/«fMlgfc©WT-t,,fci,\, » 
l«12 8 0 3©_kEl^X «2 8 0 *m&t* 

m^f-vmtm a o immmixmrn^ 20 

*»*»Bo*M8!)*iifiTt*c<:*'**. SSdT, - 

[oi3 2] 02 9ii, *mn%&mm<Dsoi 

(Silicon On Insulator OUS) IS 
MffSBTfcS. 02 9(:^t<fc^t, 

*51/Hi, #m (7*71/7 TX) l,>fn(01i^tiSffl 30 
t iWltttHfflcDfc feO? +■ Wtt««ffl^Mtiig 

WttCfctK iE»gi*tlSftftT'&So 
[0 13 3] SOI R 

n§o S 0 I MSKfeWli, ^*;l/ffi«^2S<t 

m^m<otMt&mmwto\ zznmm 40 

fcffi t A,if^^*yHB«F*jo^«^i8*«-fl;fc i o TIM 

[0 13 4] 02 9*ffl^T«a£8fci»!IW-5<. f U 
3y»g2 6 0 10*Sfcl finiOg(b«2 9 0 
LT 1 0 0 n mffl-fSSi/ 'J 3 yfl 2 9 0 2 flatten 

>\*-V2 9 0 3£®S»7* M)y?77-f--8«fc 
J:!5fMf3o MOS F ET»f+*;KIW!fcl/S;xh 
*«88K©3S*:»W-TV4. L-?XM»2 9 0 3£vX 50 
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^tLTt;ay^ty^¥ISSIi"j3y|S2 9 0 2V 

[0 13 5] ^SKfSCT, 02 9 (b) ©J;? 

ic. fnyji oootgJEcS^T^fflWSci: 
icj;t)«i*^5-«ic¥^t-ra„ 3)?t, at© 7 
* i- y y ^57 -c -i8K =fc o h 7 y-yx tmmc uv 
x us 2 9 os***~y~>9LTmmmm 

So 

[0 1 3 6] 02 9 (c) Efc^m 1^XM»2 9 

o 6«Tx^(curaa5^«Ria«»fft%^/ii/i; 

3y|£2 9 4 2 9 0 5 5- x r 5 
iftSli, B«IHbXJt>fBl«l/rfcJ:l,\, 02 9 
(d) ©J;?tLVM0SFETIc;Wl,>y-I-ffiiSM2 
9 0 7tHVMOSFETCWt>y-HftlZ908 

[0 13 7] & 02 9 (e) ffij; 5 US 
SM©±£y-r-Sffi2 9 0 9«-)fMt5o 02 
9 (d) OJ;'5lcy-h«ffi2.9 0 9*vX^i:LTN 
SWft^l'tyttAtTLVNMOS F ETfcHVN 

MOSFEToy-x- Kn , y««2 9 1 om&L 

?+*/MB«IC«, 02 9 (a) ^tfVtlASnfeJB 
««nftf-+*;l/S«^«ft««*^ffi«tc»|ilShT 

[0 13 8] SO I««ICt3^Ttt, 02 9 (b) 
jffl©*ftfc02 9 (a) OUyXr-lOMBItOBII* 
lc<t!K (S*tLT?+*;U^««jffl«*^|iJSn'f 

CttT'SS. 3-#*lcSJ«]L/cV>ift&lctt, ^fflij 

©ras<fc d uyx noMfs^jt^/jN? < jgia-rna' 

[0 13 9] S/i, H2 9(c&>ri±, ifl#WtL 
Tl OOnmiffiCll'SO I fite©«£©IS«JK 

S v ^mi£li , IS i A, Z 9 + WW^iSK Jc 0±K 
*W?n5CtlC%S. gp^, ^WfflWOff?*'!, f- 

+ t li isisi u c 4 5 a, a 
£ £ hxnw) 3 y < tf-f i t, $ 

l*f#5Citf-eS5o ^4<tfe. ?t *;!/««!?* 
5^2*©SS J: *) y U 3 y < -p * ntf SSH 

5o HKt. se*<D»^«#asi:s45so i as 
cte^Tii i o )j mKTo-y y 3y»K^ffl^e.nr^ 

So Sft, 0^b4^ &«S4S«)fO->y3yjf 
M^-frTSMO S FE TKWUTtlBiaWSCTgS 
ICUS^«*ffi«WT'tS„ Sit, CMOSSSOI 



29 ' 

[0 i 4 0] 03 Oli, #®»C«fcS359©S»iJ© 

mo s f e Tttm-mm&mm&s* zm3 1 

tt, H30IC*LfcS59©MWJ©MOSFET©A- 

[0 14 1] il CT^ 9 OUStiJOMOS FETICH, 
351ffl*W©y-h*S«»!B«3 0 0 4 i:, fS2«W 
®y- h*6»M«3 0 0 5tf|B|-(r)?- + *;l/jR«±lc 
Jf5jS£tlW5<, 35,KS9O*MMOM0S FET 
li, PS¥»ttSS±ICJMSnSNSMOSFET 

sio«»oy-h«e»K?a«3oo4asiii 10 
(Ti) ©#'J ->'J 3^T?a«je^snsMo sfet 

[0142] m2o«w©y-h*einffla3o 

0 5!±, F L0T0XS^a%tt^ ; e i JCi7n-T<'>' 

yy- h tcTO^ttx* ft a? i 2 a < y 

[0143] hy*;We«we«ffl?nftS2<DKl<o 20 
y-H8tMMW3 0 0 5(i^t*;V*tWTic1*»© 

mmnucmfrnxvi. g=ft*x«K-ti, LtrMit 
HE^bttis^fflo^iwiitt, a$©y-t- tensity 

*Jl*W»0)Miijlc Affl ©»M*«S£JFM 
tT, 4)3W«»lAfflv7^^->3 0 0 87 

'•nt* f 7 m&K*wmmm< mm*'. 

- b mmmi-rmmmt v- y mmmc * e, 
sre*5„ 30 

[0 14 4] SP.IC, Sl©y-h**S!18«©ll3 0 

0 6 tmmmv- vmsmmm 0 0 7 ©a 

*&totfK«, Sgl©*«l©M0S FETICfcW 
S5 2 ©=PSS{lR!li8a««»ffi«Jt*a*ftWt IBISICffl 2 

©up©*-- hm«««©ffi«twa©ffltci*;&f 
*. 

[0 14 5] Sft, fl-©ffi«ltTte?TfcS5 1 ©«?* 

©y- h aitRWos 3 0 0 e m 2 ©«w©y- F 
»iJifW©«3 0 0 7 o^-rx^'sw^^fes. 

032B, #5S$tCffito5SlO*ffi0IJ©MOSFE 40 

[0 14 6] Sl9O*lMi:^«ldS2©«/P'0^-F 
ffiW««3 0 0 5*«©MtC«*'ftT^5tf, 
Hi 0O*««!lJ-!?Bf-+*^St4Ra73l6l<0M«t 
?«Tl'5. 351 0©Jlffi«:fciK*>£2©lgJ*©y 
-h(6i»MifB«01fflJt*»raoilcS!£t5 0 £ft, 
|WH©i«bT£oTt>35 1 OSSfoy- FtfeWSW 

3 o o s ts 2 nmof- \mmm>m o 

[0 1 4 7] H3 3(i, *89Jfcp«3&l 1 ©«HH 50 
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©M0SFET*#f«3W*¥i6HT?**. Si io 

mwcfc-^m sf2co«)»oy-h*e««isiS3o 

0 5**H-f F«lc#ftLT^5„ ,35 1 1 ©MSWlcfei^ 

t 9 i o osnMnaiics 2 ©ass©y- h 
mmmonn&mmmtwztz. tft, h- 
©ssaitT-feoTfcs i ©ustcy- hs«HM©« 

3 o o 6 m 2 ©Bw©y- F*e«««©ffi 3007 

[01 4 8] 03 4t±, mmcm%w, \ 2©s»i 

©MOSFETfcStlSWfcTOErCSS,, 3112© 

£9 0Hffiffl©3;S®T'7^-;UK««x 
■v»6S!20MJP©y-h*eMffl«3 0 0 5«L 
ft**i:4oTVi. 

[0149] coi^rmfattzm', M2<omo 
y-mmmmm 0 0 5?>mi$mmm<?i>?- 

fi - ',t^iiiA6nft«^©7^-;l/K*ftiiaix 
yi>T©aS'\©'J-*«a*K&'rtWT**. 03 
5ti, *%ffi(C«t)«3fl 3©SMflJ©M0S F ET* 

[01 11] n 1 ' 'rtii* 1 ) t 'n 1) 1 f ' 
STV-XStf K WW* -»6g5 2 ©i»©y- h 
*6«W««3O0 5*«Lft*«i:%^T^5. c©J; 
o4#H*fc*S*?, 35 2©RW©y-hM«iMffl«3 

oo5©»w*'#sic»<rty-xayh*b^y©i 

[0 15 1] 03 6li, #5Si»C«353!l 4©*««l 

x-&^ns.ns.m (j-^-yit-y-JWh) ommx- 

MOSFETCKWytftty-hMffi*^- 
©/- KfgttStlftMO s jr>C*- K*a»I?iJlctg 

«u ft©fe©©Mos^-i , *-KP±* , Sii^nsy 
©»ffiictt<i>Ru> x ti^s^icctfflo-fnftffl^* 

OtO**lcaS(C^5*iSlCftoTt>!3, sac 1 
fr6Cn'^B*iB9S'eSf«#lcJ:i3, «S»EEVD 

d j; 9 t » e ? nft « i,>sji-e* s v p p m 0 s ^ 

[0 152] C©t#MOS^*-KMl~Mn^-r 

^T^utt^fMET-tiasnTv^t, waters 

S WASIC cttiRKW&L^i/ ^(l*EE*<i« < a 5 ft 

Kn-yttsicw-rsy-xaEoffiW^Siic^ 
#<^5. ?%b%*^-my7mv%m'&mi 

HB<45©T?*5, 

[0 153] ^CT'«W)T'tt, MO S 94%— KM 

1 ~M n ©^+ *;V««E *>( i 5 S5 2 ©«««©! 

mucmtnn^. wtt±, msica^t*;!/ 

©WtliiaA^^-f X«l C*lu5fi«ijT?tt L * Mi 
WEtmo. oovs ©F^y^'x^^ffifflL, taic 

4 5 li H r 7 U-y ->a yftltf j» <45,t*b?y- 
?>J-*>©Wtftt<4SJ:olc4oTV^„ L*L 
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&tf<=>f«©MO S F!Si!'l»*t<];5tt 

imisi, toMos^-<*-Ktovjfiata!j> & 

let 50T'ii« < , ^ < ofr©:7n -y ?lCftltT®%r3 
[0 1 5 4] Sft, Sg2©?-h«!8«fS8«!fl!tfc* 

s^-5»kj;-pt, L^mmmxtmcom to 

*f#6tl5o 03 7fi, Si 5<DMM»lT'&ZtCZ(D 
[0 1 5 5] ilC^fC, jW©i«t,ifBE»fflsl»*)S 

t««Wicf-*©«i£»&mitetfT*3*m» 

[0 15 6] mmmaii & o i xmmsm® 20 
sssb 3 a 02-?miZMimt&%-%iiBtm® 

0 U T 6 Utfj ©ftfSf tfgb o T t f fc-Jg ©111 *tlj 
[0 1 5 7] *£«MS(frU. NMO; ':-7>V*9M3 

ifiSM^LSMME CB0. 3 4 V) <OxyA>Xjl 
VhSNMOS (-7yi>X2M3, M4RffM5**Sl 30 

fW'lPlWs s i Kimix^s. 

[0 15 8] $ft«M±fi*[BM3 8 0 2(C(i, jgf 

m x awM-searj-a-s tMctmm*, > l s ^ 

OTffi (*50. 50V) OxyMVX^yl-SNMOS 

[0 15 9] 3e»EMia»*«ffSSISlBg|!3 8 0 2fC 
«, fyi"V>3yfNM0S fyy->*X?M7 (V t 

h=-o. 4ov) mmttixn*). *naspj^<*r- 

NMOS h5yyx*OU*lMW£EB#M-P3«ll# 40 

was© h ^vyx^^SBStsfttottttn^ngiJo 
3 mmmmxxmmtLitff, *%m9\xn% 

Ctx 6 © t- 7 y i>7> $ if 2 ® t L < fct 1 BO^MtJ WA 
[0 160] 

MO S F E T<D^ + *;U««KTfflWC««O^M»» 
SWtf-fjtaoffltiP©?- l-«S«««^S(t5»ic J; 50 
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ts i ©aige*i±«©?ffiw«i:m2m©* 
L<aiwi-©iattT* 1 oTfe, s i ©aisftmas 
mmmzztxwf<»mmmmmcmtix 

[0161] ( I ) ra-SS±K^tlc* < oa«o l 
Sm*ff**Tf 5M0 S F E T£ffi3X hTJWPS 
5„ 

(2) BI^U^l-OLS^fflSffi^tSSHffiM 
0 S F E T fcffiSEMO S F E T«3X hTlMTf 
5. 

[0 16 2] (3) liffiUl^;l/©L£l,HIlIff£fl 
tSNS/MO S F E Tt PSM0 S F E T£ffi3X FT' 

(4) WE (1) frS (3) ©M0SFET^««-TS 

c o mmwmmmmmmzz f xm 

m 1 ] *fW3tfclt3£ 1 ©*M(©M0 S F E T© 

[02] *»WI£fett5S2©SWJ©M0S FET© 
«iW¥ffi0T&S o 

[03] *SBfliCteW5»2©*WJ©M0S FET© 
SiWISrffi0T-S>S o 
[04] *ffflKfctf53g3©*M©MOSFET© 

[05] #«Bj!tStfSS4©*SfflJ©MOS FET© 

[06] «WcfcltS3S 1 ~3©SWi|©rVL/7>' 
a ySMO S F E T©ll<*fl%gf$©^X^»£;S 

Lmmmx&z* 

[07] *aWK*tf«gl~3OSMWi|(0xy^>X 

^>h^Mo s f e Tvmm&myjxqnmz 

[08] *^Cfelt5Sl~3©HJSfplJ©M0SFE 
T©#ftat«t5fti6©t£:*IS«tC £SMO S F E T 

[09] mmicm^i<DmmmrXuy->3> 

®MO S F E T©t#VMI«ff«|gtSS©y- 

raio] *^(cfc(t5® i mmmofxwua 
ymu o s f e t © t * i, HisE^aiist 5 ^©y- h 

^ F«^^Stftfe©Mg-ea65 0 
[011] *ffflK*5tt«06©«tcSl,feMOSFE 
TfflifT*, ^l©HWjKfft>§MOS F ET©L§V> 
«lEi:^^**igi5l(©ffl«IC*t1-§S2©^*iftlS 
SffliS©ffi«Jtt©i3fI^Lft?'57T-«,5 0 
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[012] *«WCfctf*B6©aeiRU£M0SPE 
TOtT\ ^2O*WJ(C«b5M0SFETOL*^ 
f|«E t *;HWa©ffi«iC flTTSSg 2 ©*««» 
Sifi«fflffimt©Mffi**bft?77T&«. 

[HI 3] *SW«5tf506©aMC*bfcMOSFE 
T©4>T7, SS3©i«MtC«fc3M0SFET©b^ 

OTEE t *;i^«©ffi«fi:*t* 2 ©*«*!» 

[01 4] *8$K*tt506©«li:jpbfcMOSFE 
T©*T, 3!l&CffS2©*5S0l|©MOS FET©b£ 10 

[01 5] #JStHt£fttf5Sn©*J»0IJ©x:/A:/X;>t 
y fS!M0 S F E TOLtVMISffi&ifflStSIKffly- 

[016] mm^m^in^mmnxy^yx^ 
>h®M0 S F E TWLttWlWIMJSgtSfSoy- 
MffifcWtS F W>«iffi£5ffi!?jib'tt7Xb'y-> 

[01 7] *$Mc£ttS07©St£^bfcMOS FE 20 
T©*T, Ml O*asMK<StoSM0S F ETWbtV 1 

fMU £ *;m*oBBK W T 585 2 ©*«»! 
S*«fiQiaj:ttOI)fl*6^Uft4'57T35«„ 

[0i 8] «wj::rvt?[|7 , l'ji i 
T©(fn?, S2©*M«lc$fr3M0S FETObtt 1 
MS t - 1 *;HBJSEOB«K Wt 5*2 ©*«*WI 
SS^OfflKttt ©Mfiifc* bft 7T- 365„ 

[01 9] *IS8SlCj3(t507©a(E/TtftMOSFE 
TOfpT, S3OHat«IJC^fc5M0S h^y-^XifC 

l * o '{inn t ^ + *mwmmz m s s 2 ©* 30 

[02 0] #fS$fcfctfS06©8K;pbfcMO S F E 
TOtT', S3 1 ffl^iifMfcffibSMO S F E T»§Sftl 

mt&**Mmmmm5% 2 ©^asaa 
«««ratttfflw»^b/t^7T$.5. 

[02 1] *«B^Ki3(t506O*(«:^bftMO S F F, 
TO*T\ S2©S«K«t>5MOSFET0ffift« 

iitif-t * mmmt at m 2 c« 

WS5©ffi*t t fflWS^b ft ^ 7 T'ifc 5. 

[022] *^ice»5«5«*wi^-r*!»*a 40 

[02 3] *«Wcfe»5S5ffl*»!l^'r**»(*a 
[0 2 4] *56BJ5tl5tf5S5©*M#J©r7L-y>'3 

>smo s f e T<r>^%mm?mtom.mx*> 

5, 

[02 5] *^(Cfc-tfSS5fflS»!jlCt5(t2,x7b 
■y -> 3 >SM 0 S F E T «Srgl'0T*S.5„ 

[02 6] *^lceW4^6©lW«fl]fflCMOS I C 
©IW0T-353„ 50 
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[02 7] *^iflcfcnt5^7©iias«a|©Kit)±M0S 

FETrtiSl C©Biffi0?S«o 

[02 8] *8$ICfctt53?7©SISfllJ©»EM0S 
F E Tl*l« 1 C©MiSieiW»0-e35?o 

[02 9] *S»i*>tt3!f!8 ©KffitHJ© S 0 I mm 
«©KiSlSI«BfjB0TJBS o 

[03 0] *^©IS9©*MM©M0SFET©«K 

[03 1] *«W(Cj5tt5^9©«fflJ©MOSFET 

[03 2] *SWK*5tt5S 1 0©*Ml)©MO S F E 

[03 3] *SWtt5H-5S 1 1 ©HSWDMO S F E 
TOSfettWilHT?**,. 

[0 3 4] 2OS«l©M0SFE 
T©«S«¥I0T'*S» 

[03 5] *»WKJ5WSS 1 3©*Sffi]©M0 S F E 
T©tSiWff[50?£>5. 

[03 6] *awt*3itssi 4 ommnEm® 

SS©@I»0T-S.5„ 

[03 7] *38SI5Cetf5jgl 5©*»J©Sgl 4©S 
»l©SESIf lslK*«8iL N '1 i -n • ' 
©7"n -y *H**bfi0-e*5„ 

[03 8] *®Wcl3tf£g|l 6©*MI©g»]»tlls] 
B*WT3 fflA EKSWIIli&BTfc 5. 

[03 9] mmmcamo s f e Tam&mm 

0T?*5. 

[0 4 0] mmWlK J: 5 M 0 S F E T ©fljxSWSrl 
0T*&3» 

wii©M 

1 0 1, 290 9, 3 00 1, 390 1, 4001 f 
-H6 

102, 3002, 3 902, 4002 V-X1WS 
1 0 3. 3 0 0 3, 3 9 0 3, 4 0 0 3 KWyfW 
10 4 Hi ©^!>Sftl»«©^ + *;V«« 
1 0 5 S2©W«J»«©f- + *^i8E 

106 **HMIAfflvx*©;<*-;/ 
1 0 7 W»Mvx»<^-vi« 

1 o 8 ^mm\mM>\*-ymm 

301,310k 4 00 7 7-Y-^F^W 

302, 4005' y-\-mm 

2 2 0 1 PSv-iJa^Sffi 

2202 mm 

2 2 0 3 ->'j3y3«S 
2 2 0 4 a~f 7*hUJ>XM*-> 
2 2 0 5, 2 6 03 7V -;1< KIMttl 
2 2 0 6 »t« 

2 2 0 7 7C©ate<J:*)^«fel«fflB^PS!«« 
2 2 0 8 rT'l/f'S'al/fflMOS F ET©^-V*;VM 
« 
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